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1.5 Inseection Team Members -The inspection was
conducted by the aow ing State personnel:
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NOTI CE

THIS DOCUMENT HAS BEEN REPRODUCED
FROM THE BEST COPY FURNISHED BY
THE SPONSORING AGENCY. ALTHOUGH
IT IS RECOGNIZED THAT CERTAIN POR-
TIONS ARE ILLEGIBLE, IT IS BEING
RELEASED IN THE INTEREST OF MAKING
AVAILABLE AS MUCH INFORMATION AS
POSSIBLE.
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i t Honorable Lamar Alexander

overnor of Tennessee
p Nashville, TN 37219

Dear Governor Alexander:

Furnished herewith is the Phase I Investigation Report on Spring Lake and O1

Hfickory Dams near SauLsbury, Tennessee. The report was prepared under th,

authority and provisions of PL 92-367, the National Dam Inspection Act, datJ ;

8 August 1972.

The report presenits details of the field inspection, background informaLioin,

technical analyses, findings, and recommendations for improving the conditiow

of the dams.

Based upon the inspection and subsequent evaluation, Spring Lake and Old

Hickory Dams are classified as deficient due to minor erosion that is
occurring on the embankments and in the emergency spillways, and some Sp< I
present on the downstream toes of the dams.

The recommendation concerning repair and stabilization of the slopes ;a:

further erosion contained in this report should be undertaken in Lhe nect:

future.

Public release of the report and initiation of public statements fall wit '

your prerogative. However, under provisions of the Freedom of Informatioi

Act, the Corps of Engineers is required to respond fully to inquiries on

information contained in the report and to make it accessible for rev .,*,

request.

Your assistance in keeping me informed of any further developments will L,

appreciated.

Sincerely,

1 Incl Fd r LEE W. TUCKER

As stated Colonel, Corps of Engineers

CF: Commander

t1r. Robert A. Hunt, Director
Division of Water Resources

4721 Trousdale Drive
Nashville, TN 37220
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PREFACE

This report is prepared under guidance contained in the Department of
the Army, Office of the Chief of Engineers, Recommended Guidelines
for Safety Inspection of Dams, for a Phase I investigation. The purpose
of the Phase I investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment of the
general condition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computational
evaluations are beyond the scope of a Phase I investigation; however,
the investigation is intended to identify any need for such studies.

In the review of this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team.
Additional data or data furnished containing incorrect information could
alter the findings of this report. In cases where the reservoir was
lowered or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the struc-
tures and may obscure certain conditions which might be detectable if
inspected under the normal operating environment of the structure.

The analyses and recommendations included in this report are related to

the hazard classification of the structure at the time of the report.
Changes in conditions downstream of the dam may change the hazard clas-
sification of the structure. A change in hazard classification may in
turn change the design flood on which the hydraulic and hydrologic
analyses are based and may have a significant impact on the assessment
of the safety of the structure.

It Is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions and is evolu-
tionary in nature. It would be incorrect to assume that the present
conditions of the dam will continue to represent the condition of the

.dam at some point in the future. Only through continued care and in-
spections can there be any chance that unsafe conditions will be de-
tected.
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PHASE I INSPECTION REPORT
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Name of Dams ......................... Spring ,Lake

Old Hickory

County ............................... Hardeman

Stream ................................ Unnamed Trib. of
E. Fork of Spring Creek

Date of Inspection ................... March 10, 1981

ABSTRACT

This report is based on the findings of a Phase 1
inspection of Spring Lake and Old Hickory Lake Dams in
Hardeman County. Spring and Old Hickory Dams are in
series with each other and with Chancellor Dam upstream.
The dams are of similar construction and have the same
owner.

Spring Lake Dam is a zoned earthfill embankment 21.5 feet
high and 400 feet long with a crest width of 12 feet. The
side slopes are 3H:lV upstream and 3.7H:lV downstream.
The service spillway is a concrete riser with two l' x 4'
openings leading to a 15 inch concrete pipe passing under
the dam. The drawdown drain is a 15 inch diameter gate
valve at the base of the riser. The emergency spillway
is a trapezoidal earth saddle on the right abutment with
an estimated capacity of 3500 cfs.

Old Hickory Dam is a zoned earthfill embankment 20.5 feet
high and 530 feet long with a crest width of 12 feet.
The side slopes are 3.5H:lV upstream and 3.9H:lV downstream.
The service spillway is a concrete riser with two 1' x 4'
openings leading to a 24 inch concrete pipe passing under
the dam. The drawdown drain is a 24 inch gate valve at the
base of the riser. The emergency spillway is a trapezoidal
earth saddle on the left abutment with an estimated
capacity of 4670 cfs.

Both dams are in the small size, high hazard potential
categories. Neither dam shows any overt signs of instability.
The vegetative cover of the dams is very poor and erosion
is occurring on the embankments and in the spillways. Some
evidence of dispersive soils were found. Minor amounts of
seepage were found below each dam, but there were no
indications of the transport of embankment material. The
storage/spillway capacity of the dams is considered to be



adequate. The full PIIF will pass the structures without
overtopping if the Chancellor Dam upstream of Spring
passes the PMF safely. Considering a breach of Chancellor
Dam during the P4F, the Spring Lake Dam will be overtopped.
Old Hickory Lake Dam will pass the flow even if a breach
of Spring is considered. Because of these findings,
Spring Lake and Old Hickory Lake Dams are considered to be
dpficient.



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

SPRING LAKP DAM
OLD HICKORY LAKE DAM

HARDEMAN COUNTY, TENNESSEE

SECTION 1 - GENERAL

1.1 Authority - The Phase I inspection of this dam
was carried out under the authority of Tennessee
Code Annotated, Sections 70-2501 to 70-2530, The
Safe Dams Act of 1973, and in cooperation with
the U. S. Army Corps of Engineers under the
authority of Public Law 92-367, The National Dam
Inspection Act.

1.2 Purpose and Scope - The purpose of a Phase I
investigation is to develop an engineering
assessment of the general condition of a dam with
respect to safety and stability. This is accom-
plished by conducting a visual inspection;

reviewing any available design and construction
data; and performing appropriate hydraulic,
hydrologic, and other analyses. A comprehensive
description of the Phase I investigation program
is given in Recorumended Guidelines for Safety
Inspection of Dams, Department of the Army, Chief
of Engineers, Washington, D. C. 20314.

1.3 Past Inspections - Past inspections of Spring Lake
and Old Hickory Lake Dams include cursory inspections
by George Moore and Troy Wedekind of the Tennessee
Division of Water Resources on February 14, 1979.
At this time, moderately severe erosion was occurring
in the emergency spillway and on the left downstream
embankment abutment contact on Spring and minor
erosion was occurring on the downstream slope of
Old Hickory. The flap gates on the toe drains on
Spring Lake were sticking and water was backing up
behind them. A small spring or seep was located
at the toe on the right end of Old Hickory Dam.
Several inspections were made during the construction
of the dams by Ed O'Neill, also of the Tennessee
Division of Water Resources.

1.4 Miscellaneous Details - The day of the inspection0
was clear with an ambient temperature of about 60 F.
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1.5 Inspection Team Members - The inspection was
conducted by the following State personnel:

Ed O'Neill, Chief Engineer
George Moore, Regional Engineer
Bill Culbert, Water Resources Engineer
Anthony Privett, Engineering Co-op

2
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SECTION 2 - PROJECT DESCRIPTION

2.1 Location - The projects are located in Hardeman
County, Tennessee, about 4 miles east of
Saulsbury, Tennessee. The dams are located on
the Saulsbury topographic quadrangle (432SE) with
Old Hickory Dam at 89 01137" west longitude and
35002131 '' north latitude and Sp~ing Lake Dam at
89001'15 " west longitude and 35 02'17" north
latitude. Spring Lake Dan is located about 2500'
upstream of Old Hickory Dam at the headwaters of
the reservoir. Old Hickory Dam intercepts an
unnamed tributary about 0.5 miles from the east
fork of Spring Creek. The east fork of Sprinq
Creek flows 6 miles to its confluence with several
other streams to form the mainstem of Spring Creek.

2.2 Description: Spring Lake Dam

2.2.1 Embankment - The Spring Lake Dam is an
earth embankment dam with a straight alignment.
The maximum height is 19.4 feet (21.5 feet on the
design plans) and the length is 460 feet (400 feet).
The crest width is 12 feet. The upstream slope
is about 3H:1V from the water surface to the top
of the dam. The downstream slope is about 3.7H:lV
(3H:lV). The slopes have a moderately good grass
cover but no upstream wave protection. The dam
site is located in the Claiborne and Wilcox for-
mations of the Mississippi embayment sediments.
These are irregularly bedded sands of the Tertiary
Period locally interbedded with lenses and beds of
gray and white clays, silty clays, lignitic clay,
and lignite.

2.2.2 Service Spillway - Tne service spillway is
a 2.5' x 4' skirted concrete riser with two 1' x 4)
inlets at the water surface. The riser leads to a
15" ID concrete pipe which passes under the dam.
The inlet elevation of the spillway is about 521'
msl and the invert of the pipe outlet is 510.9' msl
(509.5' msl). The maximum capacity of the spillway
is 21 cfs.

2.2.3 Drawdown Drain - The drawdown drain is a 15"
slide gate at the base of the riser. The invert
elevation is 513' msl.
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2.2.4 Emergency Spillway - The emergency spillway
is an unlined earth saddle on the right abutment.
The control section has a base of 30'. The left
side slope rises at IIH:1V for 1.3 feet and
increases to 3.4H:lV to the top of the dam elevation.
The right side slope rises at 21H:lV for 2.5 feet
and increases to 3H:lV to the top of the dam
elevation. The maximum depth in the spillway is
5.2 feet which gives an outflow of about 3500 cfs.
The design plans call for a trapezoidal control
section with a base width of 100' and 3H:lV side
slopes.

2.2.5 Reservoir and Drainage Area - The reservoir
has a surface area of 11 acres and a fetch of
1100'. The normal impounding capacity of the
reservoir is estimated to be 57.2 acre-feet with
about 140 acre-feet of flood storage above normal
pool. Forty acres of the drainage area is
controlled by Chancellor Dam (TN06939). The
uncontrolled area is about 147 acres giving a total
drainage area of 187 acres. The uncontrolled
area has a reach of about 2000 feet and a maximum
relief of about 120 feet. The predominant soil
groups are Ruston, Lexington, and Providence and
the primary use is medium density residential
development.

2.3 Description: Old Hickory Lake Dam

2.3.1 Embankment - The Old Hickory Lake Dam is
an earth embankment dam with a straight alignment.
The maximum height is 20.5 feet and the length is
595 feet (630 feet on the design plans). The
crest width is 11 feet (12 feet). The upstream
slope is 3.5H:lV (3H:lV) from the water surface
to the crest. The downstream slope is about
3.9H:lV (3H:lV). The geologic setting is the same
as for Spring Lake Dam. Sketches are provided in
Appendix B.

2.3.2 Service Spillway - The service spillway is
a 2.5' x 4' skirted concrete riser with two 1' x 4'
inlets at the water surface. The riser leads to a
24" ID concrete pipe which passes under the dam.
The inlet elevation of the spillway is about
504' msl and the invert of the pipe outlet is
490.5' msl. The maximum capacity of the spillway
is 21 cfs.
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2.3.3 Drawdown Drain - The drawdown drain is a
24" slide gate at the base of the service spillway
riser. The invert elevation is 496' msl.

2.3.4 Emergency Spillway - The emergency spillway
is an uncontrolled earth saddle on the left abutment.
The control section is approximately trapezoidal
with a base of 130 feet and side slopes of 3.3H:lV
on the right and 3H:lV on the left. The base of
the spillway is slightly elevated on the left
side. The design plans call for the control section
to have a 100' wide level base and 3H:lV slopes on
each side.

2.3.5 Reservoir and Drainage Area - The reservoir
has a surface area of about 28 acres and a fetch
of about 1200 feet. The normal capacity of the
reservoir is estimated to be about 153 acre-feet
with about 220 acre-feet of flood storage above
normal pool. Spring Lake Dam controls 187 acres
of the drainage area. The uncontrolled area is
167 acres giving a total drainage area of 354 acres.
The uncontrolled area has a reach of about 1300 feet
and maximum relief of 12n feet. The predominant
soil groups are Ruston, Lexington, and Providence
and the primary use is medium density residential
development.

2.4 Downstream Hazard Potential - Spring Lake and Old
Hickory Lake Dams have been assigned a downstream
hazard potential classification of high. The stream
leading from Old Hickory Dam passes through a
portion of the Candlewood subdivision. Two lots in
the downstream area are occupied and several others
are in various stages of development. The stream
also crosses a mainline of Southern Railway and
State Hwy 57. Spring Lake Dam is immediately
upstream bf Old Hickory Lake.

2.5 Miscellaneous - The dams are currently owned by
the Candlewood Lakes Property Owner's Association
(W. J. Arnold, President). The dams were built
in 1976 as recreational lakes for the Candlewood
Subdivision being developed by Terra Aqua Corporation.
The dams were designed by Ragon Engineering Company
with soils testing subcontracted to Construction
Materials Lab, Inc. The construction was performed
by S & W Construction Company. No major repairs
have been reported since construction. Certificates
of Operation were issued by the State in 1977.
Ownership of the dams was turned over to the Property
Owner's Association in 1979. No instrumentation
was found on either dam.

5



SECTION 3 - FINDINGS

3.1 Visual Inspection - Spring Lake Dam

3.1.1 Embankment - The upstream slope of the dam
is in good condition with a fair covering of grass.
A berm at the water surface is the only wave
protection and some minor sloughing has occurred
(photo no. 2). The crest has almost no cover but
appears to be in good condition. Vehicular traffic
has been restricted from the crest. The downstream
slope is eroding and in some areas the erosion is
becoming significant. Jug holes indicative of
dispersive soils were found in some areas (photo j
nos. 4-8). Minor erosion is also occurring along
the embankment abutment contacts (photo nos. 19 &
20). A hand auger sample of the embankment
material is a clayey sand of group SC in the Unified
Classification System.

The flapgates on the toe drain outlets were stuck
closed and the left drain had backed up a
considerable amount of water (photo nos. 12 & 13).
Some sediment was visible in the flow from the
left drain after the gate was opened (photo no. 14).
The toe of the embankment was damp below the level
of the toe drain and a saturated area with swamp
grass was located about 30 feet left of the service
spillway.

3.1.2 Service Spillway - A thorough inspection of
the service spillway system could not be made but
the visible portions of the spillway appeared in
generally good condition. A few cracked spots were
found on the outlet of the pipe. A small depression
was found in the fill above the pipe near the toe
of the embankment. It could not be determined if
the depression was related to the spillway (photo
nos. 9-11).

3.1.3 Emergency Spillway - The emergency spillway
has almost no protective grass covering and erosion
has occurred on both the side slopes and in the base
of the channel (photo nos. 15-18).

3.1.4 Drawdown Drain - The drawdown drain was not
operated during the inspection and no information
indicating the last date of operation could be
located. The lift wheel was on the lift stem
(photo no. 10).

6



3.1.4 The right side of the emergency spillway
control section is formed by embankment fill
material. The fill has a narrow crest (15')
and would probably erode rapidly under high
stage flows (photo no. 15).

3.1.5 The service spillway is a concrete culvert
pipe passing through the embankment above the
water level at the time of the inspection. The
pipe joint was open about 1 inch. The pipe has
a headwall on each end. Fill does not completely
cover the pipe. Flow from the pipe drops into
a small concrete chute. The maximum capacity of
the chute is less than 3 cfs while the maximum
capacity of the pipe is about 48 cfs. The flow
will, therefore, overflow the chute and impinge
upon the embankment (photo nos. 7-11).

3.1.6 According to OCE guidelines, the dam is in
the small size and high hazard potential classi-
fications. As such, the structure is required
to pass the one-half to the full probable maximum
flood (PMF). The volume of inflow during the PMF
is 83.7 acre-feet. Analysis indicates that the
structure can pass the AMC II PMF with no freeboard.
Slight overtopping will occur during the PMF under
AMC III conditions. Routing of the 100-year storm
produced flow of .9 feet in the emergency spillway
and the PMF produced about 1.9 feet of flow in the
emergency spillway.

3.1.7 The project is located in Seismic Zone 2.

3.1.8 This dam is in the high hazard potential
classification as outlined in the OCE guidelines.
Failure of the dam could affect two house trailers
and Spring and Old Hickory Dams which are also
considered high hazard. During the PMF, Spring
Lake Dam would be expected to fail but the storm
will be contained by Old Hickory Dam. However, an
excessive loading of silt and debris would occur.

3.1.9 The measured configuration of the dam
differs markedly from the design plans. The
longitudinal alignment of the dam has been changed
from linear to sinusoidal. Plans call for IV:3H
side slopes but the measured slopes are IV:2.4H
upstream and IV:2.3H downstream. The designed
emergency spillway is a trapezoidal channel cut
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3.1.5 Downstream Channel - The spillways empty
almost directly into the Old Hickory Lake (photo
no. 22).

3.1.6 Reservoir and Drainage Area - No indications
of excessive sedimentation were seen. The water
has high turbidity. Development of the drainage
area is continuing with the entire area being
planned for 1/3 acre residential lots.

3.2 Visual Inspection - Old Hickory Lake Dam

3.2.1 Embankment - The upstream slope is in
generally good condition. Minor erosion is
occurring along the water surface. One small
jug hole was found near the right end of the dam
on the upstream slope. The grass cover of the
upstream slope is moderate to poor. The crest
has almost no cover. Several small depressions,
about 2 feet in diameter and 6 inches deep, were
located on the downstream edge of the crest (photo
no. 24).

Erosion is occurring on the lower portion of the
downstream slope with some 2 to 3 feet deep gullies.
Representatives of the ownei stated that repairs
have been required on the downstream slope because
of erosion. The lower 1/2 to 2/3 of the slope is
muddy probably due to water being retained in
poorly compacted fill in repaired areas. Several
pockets of mud up to 3 feet deep were found. Jug
holes, indicative of dispersive soils, were seen
in some areas of the slope (photo nos. 25-28). A
hand auger sample of the embankment material is
silty sandy clay of group CL in the Unified
Classification System.

The left toe drain was carrying a very slight flow
(less than .5 gpm) and the right toe drain had no
flow. Dry sediment has collected in the invert of
the right toe drain (photo no. 32).

3.2.2 Service Spillway - A thorough inspection of
the service spillway could not be made, but the
visible portions appeared to be in good condition.
Some minor erosion has occurred in the fill around
the pipe near the outlet (photo no. 31).
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3.2.3 Emergency Spillway - The emergency spillway
has almost no protective grass covering. Some
erosion has occurred on the slopes and in the base
but the erosion is generally minor (photo nos.
29 & 30).

3.2.4 Drawdown Drain - The drawdown drain was not
operated during the inspection and no records
indicating its last usage were available.

3.2.5 Downstream Channel - The downstream channel
appeared to be in good condition with no accumulated
debris or obstructions (photo no. 33).

3.2.6 Reservoir and Drainage Area - No indications
of excessive sedimentation were seen. The water
has moderately high turbidity with a brownish
green color and v' sibitity of about 1 foot.
Development of thz drainage area is continuing
with the entire : ,z being planned as 1/3 acre
residential lcts.

3.y Review of Data - Design plans were provided by
James H. Ragon arid are included in Appendix G
of this report.

The crest elevation of Spring Lake Dam appears
to be about 1 foot less than specified on the plans.
The emergency spillway has been deformed somewhat
by the washing of material from the side slopes
into the base of the channel, but it appears that
the originally constructed channel probably was not
the full 100 foot width specified on the plans.

The only variations from the design plans on
Old Hickory are more conservative than the original
design. The embankment slopes are less than spe-
cified and the emergency spillway is 30 feet wider
than on the plans.

Except as stated, the dams appear to be in substantial
compliance with the design plans.

3.4 Static and Seismic Stability - The stability of the
dams was not analyzed due to the lack of appropriate
engineering data. Visual assessment and engineering
judgment indicate a stable structure due to the
moderate slopes and only minor amounts of seepage;
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however, erosion and dispersion, if left unchecked,
could eventually undermine the stability of the
embankments. The dams are located in seismic zone 2.

3.5 Hydraulic and Hydrologic Analsis - According to
OCE guidelines, the dams are in the small size
and high hazard potential classifications. As such,
the structures are required to pass the one-half
to the full probable maximum flood (PMF). Outflows
from Chancellor and Son Dam (TN06939) are considered
in this analysis and appropriate calculations are
included in Appendix E. Analysis indicates that
under antecedent moisture condition II (AMC II)
the dams will pass the full PMF with 1.0 feet of
freeboard on Spring and 0.8 feet of freeboard on
Old Hickory.

A routing of the PMF (AMC II) assuming a breach of
Chancellor and Son Dam was performed. The analysis
indicated that the storm would overtop Spring Lake
Dam. Old Hickory Dam was able to contain the
storm, assuming a breach of Spring Lake Dam.

3.6 Conclusions and Recommendations

3.6.1 Conclusions

a. The dams are considered to be inadequate with
respect to hydraulic and hydrologic considerations.
Routing of the PMF (AMC II) assuming a breach of
Chancellor Dam will overtop Spring Lake Dam. The

PMF will pass Old Hickory Dam. The PMF (AM4C III)
will overtop Chancellor, Spring, and Old Hickory Dams.

Analysis indicates that if the PMF (AMC II) is
passed by Chancellor Dam, Spring and Old Hickory
Dams have sufficient storage/spillway capacity to
pass the storm. The inadequacies of this system
appear to be dependent upon Chancellor Dam. A
Phase I investigation report has been written con-
cerning Chancellor Dam and the report includes
recommendations concerning remedial action on the
spillways of Chancellor Dam. Therefore, no
recommendations concerning the storage/spillway
capacity of Spring and Old Hickory Dams are offered.

b. The cause of the pockets of mud on Old Hickory
Dam could not be determined but the most probable
cause is the repair of old jug holes or erosion
with uncompacted fill.
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c. The erosion and jugqing do not appear to be
a serious problem at this time. Continued
neglect of this situation could allow its eventual
escalation into a serious condition.

d. No overt signs of instability were observed.
The seismic resistance of these structures is
unknown, but under this program, dams in seismic
zone 2 may be assumed adequate under seismic loading
if judged adequate in static stability requirements.

e. Some seepage appears to be occurring on the
downstream toe of the dams but no indications of
the transport of embankment material was seen.
The improper functioning of the toe drain flap
gates on Spring Lake Dam could increase the possi-
bility of surface emerging seepage on that dam.

f. Based on the above mentioned conclusions,
Spring Lake and Old Hickory Lake Dams are considered
to be deficient.

3.6.2 Recommendations

a. A qualified engineer should be engaged to: j

1) Check the embankment soils for dispersion
and, if necessary, make recommendations for
treatment.

2) Repair the erosion on the embankments and
in the spillways. All areas should be stabilized
by a soil binding grass cover.

b. The toe drains should be checked regularly to
ensure proper functioning.

c. A program of routine maintenance and periodic
inspection should be established for the dams.
This should include monitoring any possible areas
of seepage for changes which might indicate a
deterioration of the embankment.

d. An emergency action plan should be developed for
notifying downstream residents in the event
potentially hazardous situations arise.

10



SECTION 4 REVIEW BOARD FINDINGS

The Interagency Review Board for the National

Program of Inspection of Non-Federal Dams met in

Nashville on 9 July to examine the technical

data contained in the Phase I investigation report

on Spring Lake and Old Hickory Dams. The Review

Board considered the information and recommended

that (1) the muddy conditions that exist on the

lower h to 2/3 of the downstream slope be described

in more detail and give possible causes for this

condition, (2) the consequences to Old Hickory and

Spring Lake Dams should Chancellor and Son Dam fail

during the h PMF should be included in the report,

(3) the possible causes of the mud pockets should be

included in the report, (4) a qualified engineer should

check the embankment soils for dispersive properties,

and (5) the condition classification should be changed

from "significantly deficient" to "deficient". They

agreed with other report conclusions and recommendations.

A copy of the letter report presented by the Review Board

is included in Appendix F.

11



APPENDIX A

DATA SUNMA1RY



APPENDIX ADATA SUMMARY

A.1 Spring Lake Dam

A.1.1 Dam

A.1.1.1 Type - Zoned earthfill, linear alignment
dam with a concrete pipe service spillway and
drawdown drain; a vegetated earth emergency
spillway.

A.1.1.2 Dimensions and Elevations - (Elevation
taken from design plans. Field measurements,
shown parenthetically if different from design
plans, are referenced to the water surface of
Old Hickory Lake.)

a. Crest length - 400' (460')
b. Crest width - 12'
c. Height - 21.5' (19.4')
d. Crest elevation - 531' msl (530.2')
e. Service spillway elevation - 521' msl
f. Emergency spillway elevation - 525' msl (524.9')
g. Embankment slope, U/S - 311:lV
h. Embankment slope, D/S - 3H:lV (3.711:lV)
i. Size classification - Small

A.1.1.3 Zones - (Fill material given as per unified
classification system.)

a. Core material - CL
b. Core slopes (max.) - hH:lV
c. U/S zone material - Random fill
d. D/S zone (1) material - Random fill
e. D/S zone (1) slopes (max.) - 1 If:lV
f. D/S zone (2) material - SP or SC

A.1.1.4 Cutoff Trench - (Filled as part of core.)

a. Base width - 10'
b. Side slope - 2H:1V
c. Bottom elevation - 497'

A.1.1.5 Grout Curtains - None

A.1.2. Reservoir and Drainage Area



A.1.2.1 Reservoir - (Normal pool elevation
521' msl, 10' below the effective crest of the
dam.)

a. Surface area - 11 acres
b. Fetch - 1100'
c. Capacity (normal) - 57.2 acre-feet
d. Capacity (top of dam) - 197.2 acre-feet

A.1.2.2 Drainage Area

a. Size: Controlled - 40 acres
Uncontrolled - 147 acres
Total - 187 acres

b. Maximum relief - 120'
c. Soil - Ruston (B), Lexington (B), Providence (C)
d. Cover - Medium density residential
e. Runoff (Pi00 ) - 65 acre-feet
f. Runoff (PMF) - 405 acre-feet

A.1.3 Outlet Structures

A.1.3.1 Drawdown Drain - (Gate valve at base of
service spillway riser.)

a. Valve diameter - 15"
b. Invert elevation - 513' msl

A.1.3.2 Service Spillway - (Concrete riser
connected to a concrete pipe with concrete
anti-seep collars.)

a. Inlet size - 1' x 4' (2)
b. Pipe diameter - 15"
c. Pipe length - 148'
d. Gradient - 1%
e. Anti-seep collars, size - 6" x 8' x 8'
f. Anti-seep collars numbers and spacing - 5 @ 12'
g. Spillway capacity - 21 cfs

A.1.3.3 Emergency Spillway - (Trapezoidal,
vegetated earth saddle on the right abutment.)

a. Base width - 100'
b. Side slope - 3V:lH
c. Control section length - 30'
d. Entrance slope -6
e. Exit slope - 2%



Field measurements of the emergency spillway
are as follows:

f. Base width - 30'
g. Left side slope: bottom - 1V:llH

top - lV:3.4H
h. Right side slope: bottom - lV:21H

top - lV:3H
i. Capacity - 3500 cfs

A.2 Old Hickory Lake Dam

A.2.1 Dam

A.2.1.1 Type - Zoned earthfill, linear alignment
dam with a concrete pipe service spillway and
drawdown drain and a vegetated earth emergency
spillway.

A.2.1.2 Dimensions and Elevations - (Elevation
taken from design plans. Field measurements,
shown parenthetically if different from design
plans, are referenced to TBM, 516.14' msl, in
tree on left abutment.)

a. Crest length - 630' (594')
b. Crest width - 12' (11')
c. Height - 20.5'
d. Crest elevation - 511' msl
e. Service spillway elevation - 504' msl
f. Emergency spillway elevation - 505.5' msl (506')
g. Embankment slope, U/S - lV:3H (lV:3.5H)
h. Embankment slope, D/S - 1V:311 (lV:3.9H)
i. Size classification - Small

A.2.1.3 Zones - (Fill material given as per
unified classification system.)

a. Core material - CL
b. Core slopes (max.) - V:lH
c. U/S zone material - random fill
d. D/S zone (1) material - random fill
e. D/S zone (1) slopes (max.) - hV:1H
f. D/S zone (2) material - SP or SC

A.2.1.4 Cutoff Trench - (Filled as part of core.)

a. Base width - 10'
b. Side slopes - 2V:lH
c. Bottom elevation - 469' msl (approx.)



A.2.1.5 Grout Curtains - None

A.2.2 Reservoir and Drainage Area

A.2.2.1 Reservoir - (Normal pool elevation
504' msl, 7' below the effective crest of
the dam.)

a. Surface area - 28 acres
b. Fetch - 1200'
c. Capacity (normal) - 153 acre-feet
d. Capacity (top of dam) - 373 acre-feet

A.2.2.2 Drainage Area - (Part of area controlled
by Spring Lake Dam.)

a. Size: Controlled - 187 acres
Uncontrolled - 167 acres
Total - 354 acres

b. Maximum relief - 120'
c. Soil - Ruston (B), Lexington (B), Providence (C)
d. Cover - Medium density residential
e. Runoff (P p) - 125 acre-feet
f. Runoff (PRP - 773 acre-feet

A.2.3 Outlet Structures

A.2.3.1 Drawdown Drain - (Gate valve at base of
service spillway riser.)

a. Valve diameter - 24 inches
b. Invert elevation - 496' msl

A.2.3.2 Service Spillway - (Concrete riser
connected to concrete pipe with concrete anti-
seep collars.)

a. Inlet size - 1' x 4' (2)
b. Pipe diameter - 24"
c. Pipe length - 132'
d. Gradient - 4%
e. Anti-seep collars, size - 6" x 8' x 8'
f. Anti-seep collars numbers and spacing - 5 @ 16'
g. Spillway capacity - 20 cfs

A.2.3.3 Emergency Spillway - (Trapezoidal,
vegetated earth saddle on left abutment.)

a. Base width - 100'
b. Side slopes - 1V:311



C. Control section length - 30'
d. Entrance slope - 4.7%
e. Exit slope - 4.7%

Field measurements of the emergency spillway
are as follows:

f. Base width - 130'
g. Left side slope - lV:3H
h. Right side slope - 1V:3.3H
i. Slope of base (increasing to the left) - .5%
j. Capacity - 4670 cfs

A.3 Historical Data

A.3.1 Construction Date - 1977

A.3.2 Designer - Ragon Engineering Company
Bolivar, Tennessee

A.3.3 Soils Testing - Construction Materials
Lab, Inc., Jackson, Tennessee

A.3.4 Builder - S & W Construction Company
Memphis, Tennessee

A.3.5 Developer - Terra Aqua Corporation

A.3.6 Owner - Candlewood Lakes Property Owner's
Assn., W. J. Arnold, President

A.3.7 Previous Inspections - February 1979

A.3.8 Seismic Zone - 2

A.4 Downstream Hazard Data

A.4.1 Downstream Hazard Potential Classification

a. Corps of Engineers - Ifigh
b. State of Tennessee - 1

A.4.2 Persons in Probable Flood Path -
Currently 0; potential of up to about 20 due to
ongoing development downstream.

A.4.3 Downstream Property - Hwy 57, mainline

Southern Railroad about .6 miles downstream

A.4.4 Warning Systems - None
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APPENDIX C

PHOTOGRAPHIC RECORD



Photographic Record

Spring Lake

Photo No. 1 - Overview photo of Spring Lake Dam showing
erosion on the downstream slope and in the spillway on
the right abutment.

Photo No. 2 - The upstream slope from the left abutment.

Photo No. 3 - The downstream slope from the left abutment.

Photo No. 4 - Another overview of the dam showing more
clearly the erosion of the downstream slope.

Photo No. 5 - Inlet to a possible jug hole on the downstream
slope.

Photo Nos. 6-8 - Erosion occurring on the downstream slope.
Photo No. 9 - A depression occurring in the fill above the

service spillway pipe near the toe.

Photo No. In - The service spillway riser.

Photo No. 11 - The service spillway outlet.

Photo No. 12 - The right toe drain outlet with the flap
gape forced shut by the thick grass.

Photo No. 13 - The left toe drain outlet with the flap gate
stuck iAd water flowing from a hole behind the gate.

Photo No. 14 - The left toe drain after the qate was forced
open. Note sediment in stilling basin.

Photo No. 15 - The entrance channel of the emergency spillway.

Photo No. 16 - The control section of the emergency spillway.
Note erosion of the right side slope.

Photo No. 17 - Erosion on the left side slope of the emer-

gency spillway.

Photo No. 18 - The exit channel of the emergency spillway.

Photo Nos. 19 & 20 - Erosion occurring along the left
downstream embankment abutment contact.



Photo No. 21 - Standing water near the toe below the
left embankment abutment contact.

Old Hickory Lake

Photo No. 22 - The upstream end of Old Hickory Lake from
the toe of Spring Lake.

Photo No. 23 - Overview photo of Old Hickory Lake.

Photo No. 24 - The upstream slope of the dam from the right
abutment.

Photo No. 25 - The downstream slope of the dam from the right
abutment.

Photo No. 26 - A depression possibly due to jugging on the
downstream slope.

Photo No. 27 - Erosion on the downstream slope.

Photo No. 28 - A muddy area on the downstream slope.

Photo No. 29 - The entrance channel of the emergency spillway.

Photo No. 30 - The exit channel of the emergency spillway.

Photo No. 31 - The service spillway outlet and right toe drain
outlet.

Photo No. 32 - The right toe drain outlet showing an accumu-
lation of dry sediment.

Photo No. 33 - The downstream area from the toe of the dam.
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Check List
Visual Inspection of Earth Dam

Department of Conservation
Division of Water Resources

Name of Dan pring

County Hardeman Date of Inspection 3/10/81

ID # - State 35-7026 Federal TN06930

Type of Dan Earth

Hazard Category-Federal High State i

Weather Clear, light winds Temperature 550

Pool at Time of Inspection .1' above NPL (distance from crest)

Tailwater at Time of Inspection _ (distance from stream bed)

Design/As Built Drawir-s Available: Yes X No

Location: TDWR

Copy Obtained: Yes No

Reviewed: Yes No

Construction History Available: Yes x* No

Location: TDWR

Copy Obtained: Yes No

Reviewed; Yes No

Other Records and Reports Available: Yes X No

Location:

Copy Obtained: Yes No

Reviewed: Yes No

Prior Incidents or Failures: Yes - No x

Inspection Personnel and Affiliation:

Ed O'Neill-TDWR 

George Moore - TDWR .__ __

Bill Culbert - TDWR

Anthony Privett - TDWR __ _,

&i

-- -% .. - I ... . . I " l IIll .. .. ... . . . . .i1 ... I l



SEmbankzent

A. Crest

Description (Ist inspection) Straight

1. Longitudinal Aligrment O.K.

2. Longitudinal Surface Cracks None seen

3. Transverse Surface Cracks None seen

4. General Condition of Surface Good with sparse

vegetation.

5. Miscellaneous Signs prohibiting traffic.

B. Upstream Slope

1. Undesirable Growth or Debris None

i | . • i i • 1



2. Sloughing, Subsidence, or Depressions
Minor erosion at water surface.

.Slope Protection -Vegetation only; berm at water

surface.

a. Condition of Ri'prap None

b. Durability of Individual Stones N/A

c. Adequacy of Slope Protection Against Waves

and Runoff O.K.

d. Gradation of Slope Protection - Localized Areas

of Fine Material N/A

4. Surface Cracks None seen

C. Downstream Slope

1. Undesirable Growth or Debris None

2



2. Sloughing, Subsidence, or Depressions; Abnormal

Bulges or Non-Uniformity Some erosion excessive in

some areas; possible dispersion 50' right of service

spillway half way up the slope.

t - Surface Cracks on Face of Slope None seen

4. Surface Cracks or Evidence of Heaving at

Ebankment Toe None seen

5. Wet or Saturated Areas or Other Evidence of Seepage

on Face of Slope; Evidence of "Piping" or "Boils"

Damp below level of toe drain; swamp grass and

saturated ground about 30 feet left of spillway

below railroad tie.

6. Drainage System Outlet flaps stuck; some sediment

in flow when left flap first opened.

7. Fill Contact With Outlet Structure Erosion around

pipe and one small hole above pipe near toe.

8. Condition of Grass Slope Protection _

Sparse in some areas.

L L 

A 3 
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D. Abutments

1. ~Erosion of Contact of Embankment with Abutment from

Surface Water Runoff, Upstream or Downstream

Slight erosion; gully at left downstream; spoil

area or dozer pile caving in.

2. Springs or Indications of Seepage Along Contact of

Fmbarnment with the Abutments None seen

3. Springs or Indications of Seepage in Areas a Short

Distance Dounstream of Embanlment - Abutment Tie-in

None seen

4



11. Area Downstream of Xmbank ent, Including Channel

A. Localized Subsidence, Depressions, Sinkholes, Etc.

Old Hickory Lake backs up to Spring.

B. Evidence of "Piping", "Boils", or "Seepage"

None seen

C. Unusual Presence of Lush Growth, such as Swamp

Grass, etc. None

LI

D. Unusual Muddy Water in Downstream Channel None

E. Sloughing or Erosion Minor erosion.

F. Surface Cracks or Evidence of Heaving Beyond

Embankment Toe None seen

G. Stability of Channel Sideslopes O.K.

H. Condition of Channel Slope Prtection N/A



I. Adequacy of Slope Protection Against Waves, Currents,

and Surface Runoff O.K.

J. Kiscellaneous

K. Condition of Relief Wells, Drains, and Other

Appurtenances None

L. Unusual Increase or Decrease in Discharge from

Belief Wells None

6



I1. Instrumentation - None

. ~ronumentation/Surveys

B. Observation Wells

C. Weirs .......

D. Piezometers . .... _ _ _

E . Other . ....._--_--_ _ _

L IL .. .. . . . . .. Tam,=. .....



IV. Spillways

A. Service Spillway (Servict/Emergency Combination Yes _- No x)

1. Intake Structure Condition Good; slightly off

plumb ,

2. Outlet Structure Condition O.K.; end of pipe cracked.

3. Pipe Condition O.K. at outlet.

4. Evidence of Leakage or Piping None

5. General Remarks

B. Emergency Spillway

1. General Condition O.K.

2. Entrance Channel Erosion

3. Control Section Erosion on side slopes.

E ..,



3. it Cha&ne1 Erosion

4. Vegetative/Woody Cover Sparse cover.

5.Other Observatioag_______________



V. Mergency Drawdown Facilities (if part of service spillway

so state) Valve on service spillway riser.

Are Facilities Operable: Yes - NO - Unknown

Were Facilities Operated During Inspection: Yes No x

Date Facilities Were Last u~sed Unknown



VI. Reservoir

A. Slopes O.K.

B. Sedimentation Minor

C. Turbidity High

VII. Drainage Area

Description (for hydrolosic analysis)

Primarily low density residence; woods.

A. Changes in Land Use

• ,i 11



V.111. Downstrea= Area (Stream)

A. Condition (obstructions, debris, etc.) _______

Old Hickory Lake

B. Slopes

C. Approxi.mate N~o. Homes, Population, and Distance fl/S

Di. Other Hiazards ____________________



:X. Eiscellaneous

IncideLts/railures None

Observed Geology of Area Sand

. Conclusions

Deficient due to erosion.

Li. Recommendations

Operate gate.

Improve grass.

Fill erosion.

Monitor hole above pipe.

Reaonal Engineer

Chier" Engineer"



Check List
Visual Inspection of Earth Dams
Department of Conservation
Division of Water Resources

Fame of Dam Old Hickory

County Hardeman Date of Inspection 3/10/81

ID # - State 35-7030 Federal TN 06926

Type of Dam Earth

Hazard Category-Federal State

Weather Clear, light winds Temperature 550

Pool at Time of Inspection About NPL (distance from crest)

Tailwater at Time of Inspection 0 (distance from stream bed)

Design/As Built Drawings Available: Yes x No

Location: TDWR

Copy Obtained: Yes X No -

Reviewed: Yes x No

Construction History Available: Yes x o -

Location: TDWR

Copy Obtained: Yes X No

Reviewed; Yes X No

Other Records and Reports Available: Yes X No

Location;

Copy Ootained: Yes No

Reviewed: Yes No

Prior Incidents or Failures: Yes No x

Inspection Personnel and Affiliation:

Ed O'Neill - TDWR

George Moore - TDWR

Bill Culbert - TDWR

Pathony Privett - TDWR



r. )Mb-n ent

A. Crest

Description (1st inspection) Straight

1. Longitudinal Alignment O.K.

2. Longitudinal Surface Cracks None seen

3. Transverse Surface Cracks None seen

4. General Condition of Surface Good, almost no

cover.

5. MiscellaneouE Several small depressions near D/S

edge about 2' square and about 6" deep.

B. Upstream Slope

1. Undesirable Growth or Debris None

1.



2. Sloughing, Subsidence, or Depressions Minor erosion.

3. Slope Protection Very sparse vegetation.

a. Condition of R'prap None

b. Durability of Individual Stones N/A

c. Adequacy of Slope Protection Against Waves

and Runoff Good; some erosion near left end.

d. Gradation of Slope Protection - Localized Areas

of Fine Material N/A

4. Surface Cracks None seen; one very small jug hole

outlet about 2' below inlet.

C. Downstream Slope

1. Undesirable Growth or Debris None

2



2. Sloughing, Subsidence, or Depressions; Abnormal

Bulges or Pon-Uniforzity Excessive erosion; P to

3' gullies and jugqinq;very soft mud in spots up to

3' deep 1/3 - 2/3 D/S.

3. Surface Cracks on Face of Slope None seen.

4. Surface Cracks or Evidence of Heaving at

Embanment Toe None seen.

5. Wet or Saturated Areas or Other Evidence of Seepage

on Face of Slope; EvY.dence of "Piping" or "Boils"

Lower part of slope extremely muddy in comparison

with other areas.

6. Drainage System Dry sediment in right pipe; no

flow right, slight flow in left.

7. Fill Contact with Outlet Structure Minor erosion.

8. Condition of Grass Slope Protection Sparse

Vent pipe on each end; check plans.

3

,,lh



D. Abutments

1. Erosion of Contact of Embankment with Abutment from

Surface Water Runoff, Upstream or Downstream

Minor erosion.

2. Springs or Indications of Seepage Along Contact of

mbankment with the Abutments Wet along lower part

of embankment abutment on each side.

3. Springs or Indications of Seepage in Areas a Short

Distance Downstream of Embankment - Abutment Tie-in

4



1I. Area Downstream of Embankment, Including Channel

A. Localized Subsidence, Depressions, Sinkholes, Etc.

None seen.

B. Evidence of "Piping", "Boils", or "Seepage" _

Entire area below toe wet but no evidence of flow.

C. Unusual Presence of Lush Growth, such as Swazp

Grass, etc. In wet area; see B.

D. Unusual Pluddy Water in Downstream Channel None seen

Z. Sloughing or Erosion None seen

F. Surface Cracks or Evidence of Heaving Beyond

Embankment Toe None seen

G. Stability of Channel SideBlop3s Good

H. Condition of Channel &lope Protection None

5i



1. Adequacy of Slope Protection Against Waves, Currents,

and Surface Runoff O.K.

J. Miscellaneous

K. Condition of Relief Wells, Drains, and Other

Appurtenances None

L. Unusual Increase or Decrease in Discharge from

Relief Wells None

6



III. Instrumentation - None

A. Monumentation/Surveys

B. Observation Wells

C. Weirs

D. Piezometers

E. Other

i7



IV. Spillways

A. Service Spillway (Service/Emergency Combination Yen No X)

1. Intake Structure Condition O.K.

2. Outlet Structure Condition O.K.

3. Pipe Condition Good at outlet.

4. Evidence of Leakage or Piping None

5. General Remarks ___.. . ...

B. Emergency Spillway

1. General Condition Good

2. Entrance Channel Minor erosion.

3. Control Section Eroding side slopes.



3- I xit Channel Some erosion.

4. Vegetative/Woody Cover Almost non-existent.

5. Other Observation_

, | •

ii | i i9



V. Eergetcy Drawdown Facilities (if part of service spillway

so state) on service spillway riser.

Are Facilities Operable: Yes -O Unknown

Were Facil.ities Operated During Inspection: Yes -. No X

Date Facilities Were Last Vsed________________

10



VI. Reservoir

A. S2opes O.K.

B. Sedimentation Minor

D

C. Turbidity Brownish green; about 2' visibility.

VII. Drainage Area

Description (for bydrologic analysis) Part controlled

by Spring; remainder medium density residential

wooded lots.

A. Changes in Land Use __,,

11



VZ11. Downstream Area (Stream)

A. Condition (obstructions, debris, etc.) Trees

B. Slopes Almost flat.

C. Approximate No. Homes, Population, and Distance D/S

Numerous lots being developed.

D. Other Hazards Hwy 57; mainline Southern Railroad.

12



IX. liscellameouas

Incidents/?ailures None

Observed Geology of Area Sand

X. Conclusions

Sicqnificantlv deficient due to excessive erosion and

possible dispersive soils.

.),. Reco. uezdations

Control erosion.

Monitor formation of holes.

Engineer should check for dispersive soils and

recommend corrective action.

- Regional Ingineer

Chief EFI1neer

13
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APPENDIX A"

HYDRAULIC AND HYDROLOGIC DATA



IIYDRAULIC AND HYDROLOGIC CALCULATIONS

Spring Lake Dam and Old Hickory Dam are located in Hardeman
County, Tennessee. Twenty one percent of the drainage area
of Spring Lake is controlled by Chancellor and Son Dam and
Spring Lake Dam controls 53% of the drainage area of Old
Hickory Lake. The watershed land use is residential sub-
division with 1/3 acre wooded lots. The predominant soils
are Ruston (HSG B), Lexington (HSG B), and Providence
(HSG C). The runoff curve number using antecedent moisture
condition II was calculated to be 76.

Both dams are classified !s small size, high hazard potential
dams. As such, they are required to pass the 1/2 to the
full probable maximum flood (PMF) without overtopping. The
PMF is derived from the probable maximum precipitation (PMP).
Using the U. S. Weather Service TP 40, the 6-hour P11P was
estimated to be 29.7 inches yielding 26.2 inches of runoff
(RCN 76, AMC II).

The PMF was routed through the system of dams assuming the
Chancellor and Son Dam can handle the flow safely. The

PMF was routed assuming a breach of Chancellor and Son
Dam at the peak of its outflow. Necessary information on
Chancellor and Son Dam have been included in this report.

The total inflow into Spring Lake during the PMF is 388
acre-feet with a peak of 3675 cfs. Spring Lake has 140
acre-feet of storage above normal pool and the dam has a
maximum spillway capacity of 3620 cfs. The impoundment will
pass the PMF with 1.1 feet of freeboard. The PMF with
the breach of Chancellor and Son produces a peak inflow
rate of 6400 cfs. Routing indicates that Spring Lake Dan
will be overtopped for about 0.2 hours with a maximum depth
of about 1 foot. Spring Lake Dam is assumed to breach for
the PMP routing of Old Hickory Dam.

The total inflow into Old Hickory Lake during the PMF is
753 acre-feet with a peak of 4710 cfs. Old Hickory Lake has
220 acre-feet of storage above normal pool and the dam has
a maximum spillway capacity of 4730 cfs. The impoundment
will pass the PMF with 0.8 feet of freeboard. The PMF
with the breach of Spring Lake Dam produces a peak inflow
rate of 7595 cfs. Routing indicates that Old Hickory Dam
will pass the PMF with 0.4 feet of freeboard.

The entire system of dams is assumed to fail during the
A14C III PMF. The Chancellor Dam is overtopped slightly
by the AMC II PMF; therefore, it is assumed that the AMC lTJ
PMF will be overtopped by a significant amount and the dam
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will fail. Since the Spring Lake Dam is overtopped by a
failure of Chancellor during the PMF, Spring will be
overtopped and assumed to fail during the A14C III PMF.
The 0.4 feet of freeboard which remained on Old Hickory
at the peak of the PMF routing is not considered
sufficient to handle the increase inflows and enhanced
peaks associated with the AMC III PMF.

The 6-hour 100 year flood containing 5.5 inches of precipi-
tation was routed through the reservoir using a RCN of
88 (AMC III). This produced 64.7 acre-feet of runoff with
a peak rate of 500 cfs into Spring Lake. Routing indicated
flow in the emergency spillway for 1.6 hours with a maximum
depth of about 0.1 foot. The uncontrolled drainage area
of Old Hickory contributed an additional 59 acre-feet of
inflow. Routing of the storm through Old Hickory Dam
produced no flow in the emergency spillway.

The inflow hydrographs were calculated by methods contained
in Section 4, Chapter 21, of the SCS National Engineering
Handbook. Hydraulic calculations were performed as per
King & Brater's "Handbook of Hydraulics", Sixth Edition.
The routing equation used was:



,OLD HICKORY LAKE DAM4
SU)HAY OF UOIFUUGS

AIIECENT MOISTURE COIWITION

Passed with 0.8 ft. of Not routed

freeboard Assumed overtopped

~ ~.** Passed with 0.4 ft. of Not routed
freeboard

Passed; no flow in Passed; no flow in
100 TEM emergency s,,-±llway emergency spillway

*Passed by Chancellor and Spring
**Includes breach of Chancellor and Spring

LA



SPRING LAKE DAM
SUMA¥ OF UWIZNGS

ATECEDNT MOISTURE ONDITION

Passed with 1.1 feet Overtopped
P* of freeboard Assumed failed

Overtops; maximum Not routed
* depth 1 foot;

duration 0.2 hours

Passes; no flow in Passes; flow in emer-
emergency spillway gency spillway; max.

depth 0.1 ft; duration.00 -TEARL 1.6 hours

*Passed by Chancellor
**Includes breach. of Chancellor
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APPENDIX F

CORRESPONDENCE



Tennessee Department of

S k ,1 ,V IOICI Division of Water Resources
RAY BLANTON -GOVERNOR 6213 Charlotte AvelSuite 107) Nashville.Tennessee 37209 (615)741-1281
B.R.ALLISON COMMISSIONER ROBERT A. HUNT DIRECTOR

MEMORANDUM

TO: Bob Hunt

FROM: Ed O'Neill

DATE: '2/ /26

SUBJECT: Application No. /:/'/-

Name of Dam Y-- -'C 6 -

__ /____________. ___ _ . County

I have reviewed the plans, specifications and other

material submitted for the subject dam. I find

these submittals in compliance with the Safe Dams

Act and issuance of a Certificate of Approval and

Safety for .______,_____,___ is recommended.

Damage potential category is e/ e - .



Da te aZ a1/'7 &. 4OiA-

INSPECTION REPORT

Name of Dam: "County.

Owners Name: 7Z neW gcr, . Quad.

Type Project: Existing Application No._
New Construction A
Repair/Alteration
Removal

Type Inspection: Stage I
Stage II
Certificato _ _

Cursory

Preliminary - tei iew

Damage Potential Catagory: One wo - Three Undetermined

Inspection by:_

Inspection Results:

..-. -



Tennessee Department of

UL, LjL'i V102Ui. Division of Water Resources
RAY BLANTON -GOVERNOR 6213 Chaflotte AvelSuIe 107) Nashvile.Tennessee 37209 (615)741-1281
B.R.ALLISON COMMISSIONER ROBERT A. HUNT DIRECTOR

MEMORANDUM

TO: Bob Hunt

FROM: Ed O'Neill /

DATE: /

SUBJECT: Application No. _

Name of Dam _ ,rA-r,..' -:-----

___ ___ ___ ___ ___ ___ County

I have reviewed the plans, specifications and other

material submitted for the subject dam. I find

these submittals in compliance with the Safe Dams

Act and issuance of a Certificate of Approval and

Safety for _________ is recommended.

Damage potential category is 6'-



Date 64ei&on Pfl

INSPECTION REPORT

Name of Dam: , County/ 4 'I-.,1J

Owners Name: Quad.

Type Project: Fisting Application No.,7 'c// C-
New Construction
Repair/Alteration
Removal

Type Inspection: Stage I
Stage II
Certificate
Cursory
Preliminary 71it Reeview

Damage Potential Cat ry: One - wo - Three Undetermined

Inopoction by: _ _ __ _

Inspection Results:

I



Date 2/14/7q Region West

INSPECTION REPORT

Name of Dam: Spring County: Hardeman

Owner's Name: Quad: 432SE

Type Project: Application No.

Existing X
New Construction
Repair/Alteration
Removal

Type Inspection:

Phase I Phase I Reconnaissance
Phase II
aertificate
Cursory
Preliminary Site

Review

Damage Potential Category:One Two Three Undetermined

Inspection by: George Moore and Troy Wedekind

Inspection Results:

The entrance channel of the emergency spillway has a large erosion

gully and a moderately large gully runs down the left D/S

embankment abutment contact area. These areas should be repaired

and reseeded. Two possible wet areas were observed along the toe

near each abutment. There is no wet area vegetation. These areas

should be reinspected in dryer weather. Water has backed up behind

the flap gates on the toe drains. According to information provided

by Jerry Shide of Armco, there should be no back up of water behind

the flap gate (Model 10-C). The gate and the area immediately in

front of the gate should be cleared of any obstructions to the

correct operation of the gate. This report is accompznied by photos.
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Date . 2/14/79 Region West

INSPECTION REPORT

Name of Dam: old Hickory County: Hardeman

Owner's Name: Quad: 432SE

Type Project: Application No.

Existing X
New Construction
Repair/Alteration
Removal

Type Inspection:

Phase I Phase I Reconnaissance
Phase II
Certificate _

Cursory
Preliminary Site

Review

Damage Potential Category:One Two Three __ Undetermined

Inspection by: George Moore and Troy Wedekind

Inspection Results:

An area of wetland vegetation and a small flow of water were

located on the right downstream embankment toe. The flow did

not appear to be carrying any material and is reportedly

coming from a spring. The area should be monitored for

any change in flow rate or turbidity. There is some minor

erosion on the slopes. This should be stopped before it

becomes worse. This report is accompanied by a photo.

jV



14I Feb 79 Old Hickory Damn Hardeman Co.

Wet area on the right abutment at the toe.



RAGON ENGINEERING COMPANY

CONS.ULING ENGINKIH
725 WAl' MARK.T ST.

P. o. net S47

BOLIVARt. TENNESSEE 38008

March 6, 1975 Mbf R. H 'RU. .,CE; FIT

2AINU H. RAOON. P. 8. EI)MONn B. rpNEMII.. HlfM ,

DONNY L. TULLEY II4AKT

Mr. Robert A. Hunt
Tennessee Department of Conservation
Division of Water Resources
6213 Charlotte Ave.
Nashville, Tennessee 37209

Re: Spring Lake, Candlewood Lakes Subdivision

Dear Mr. Hunt:

Enclosed are hydrograph and flood routing data for
Spring Lake. These data are for use with "The National
Engineering Handbook - 4".

Concerning the toe drain, we are modifyinq our desiqn
as follows: a perforated pipe will be placed in a gravel
trench and the gravel trench will be wrapped in Laurel
Erosion Control Cloth Type II. Gravel will be clean,
natural, and be proportioned such that the D8 5 size is
equal to or greater than 1/2-inch (twice the diameter
of the perforated holes).

Other items in your letter of February 14, 1975
have been corrected, and the plans are being returned
under separate cover.

Sincerely yours,

James H. Ragon, P. E.

EBO/ct

Enc.



SPRING LAKE

CANDLEWOOD LAKES INC. ENGINEERING REPORT

ADDITION I TO SECTION II MARCH 6, 1975

HYDROGRIAPH

Inflow hydrographs were obtained from the National

Engineering Handbook, Section Four, "Emergency Spillways".

A 6-hour rainfall of 24 inches was chosen, which gives

considerable safety factor for this structure. We classify

this structure as Risk Category One.

Parameters needed to use the NEH - 4 hydrographs are

as follows:

Drainage Area = 187 acres.

Rainfall = 24 inches (.8 PMP)

SCS Curve Number = 80 To = 75

Runoff = 21.5 inches.

1.9(5280 = .10480 hours.
Time of Concentration = T c = 116

NEH - 4, Page 21.67 yields 3595 cfs maximum inflow.

FLOOD ROUTING

The SCS UD (Upper Darby) method was used. Parameters

needed for the UD data are:

V, = 53.3 x Runoff (inches) x Drainage Area (square mile)

V I = 53.3 (21.5)(.292) = 334.8

Elevation of Emergency Crest = 525 feet msl.

Vuf = 65 AF

Vsp =Vte - Vuf = (5.09 - 2.85)106 ft 3 = 2.24 x 106 51.42 AF



Spring Lake Engineering Report
Addition I March 6, 1975
Page 2

FLOOD ROUTING (continued)

!2p - 51.42 .15
VI  334.8

Vtw( 5 3 0 ) = 9.5 x 106 ft3 = 218 AF

Vsw= Vtw - Vuf = 218 - 65 = 153 AF

Vsw _ 153

VI  
334.8 4

Using Sheet ES - 601:

Qo .4 where Q1 3595 cfsQj

Qo= 3595 x .4 1438 cfs

Assuming a broad crested weir:

Q = 3.09 (H)3/2 W

__Q___= 1438 41.6 ft. Use 45 feet.
3.09(11)3/2 3.09(5)1/5

Spillway width selected = 45 feet bottom width.



SPRING LUKE

CRITICAL ELEVATIONS* AND DIMENSIONS

Elevation of Normal Pool 521 ft.

Elevation of Emergency Spillway Crest 525 ft.

Elevation of Top of Dam 531 ft.

Spillway Width 45 ft.

Dam Top Width with 3:1 Side Slopes 30 ft.

Elevation of Bottom 508 ft.

*Elevations are from mean sea level.

C



ENGINEERING REPORT

Table of Contents

Section I Purpose

Section II Engineering Design Summary - Candlewood Lake

Section III Correspondence.(Reverse Chronoligical Order)

Section IV Soils Report

DATE ADMENDMENT/ADDITION

9/5/74 Original report compiled.

12/12/74 Added Design Summary - Spring Lake and
Additional Correspondence.

3/6/75 Addition I to Section II - Spring Lake
Spillway Bottom Width Changed to 45 feet.



CANDLEWOOD LAKES PROPERTY

OWNERS ASSOC.,INC.
P.o. box 1712n f' '-"c
NMPISTN. IS111

WA.Oft Arm ted@ Decembe 3,10n E>rvll:D
J"W m oobw V.P.
ar tl %B ,r 21,n

1S44o1
324"1 ;C.

54214

Mr. Robert A. Hunt, Director
Division of Water Resources
Tennessee Department of Conservation ' EI E J;N 2 •i
4721 Trousdale Drive JN2 .
Nashville, Tennessee 37219

Re: Dams at Candlewood Lake, Spring Lake #2, Crystal Lake #4 and
Old Hickory Lake located in Hardeman County

Dear Mr. Hunt:

Your letter of December 1, 1980 to Candlewood Lakes Inc., has
been forwarded to us.

As of January 1, 1979, the ownership of the above mentioned dams
was transferred to Candlewood Lakes Property Owners Association.

We were not aware of the State Safe Dams Act, but we will be
glad to cooperate with you in any way possible to keep the dams
safe.

Please direct all future correspondence to Candlewood Lakes
Property Owners Association, P.O. Box 171321, Memphis, Tennessee
38117. The phone number is 901-685-6968.

Sincerely,

W.)3. rnold, President
Candlewood Lakes Property Owners Assn.

WJA/a
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RAGON ENGINEERING COMPANY
CONSULTING ENGINEERS

712 WEST MARKET ST.

IP. 0. sea 267

BOLIVAR. TENNESSgIR SoS

December 7, 1976 DON R. MOORE. BMC; EIT
JAMK N. RAGON. P. S. EDMOND S. O'NEILL HSI-it

BOBBY L. IULLEV. RSAT

Mr. Robert A. Hunt
Tennessee Department of Conservation
Division of Water Resources
6213 Charlotte Ave.
Nashville, Tennessee 37209

Re: Candlewood Subdivision
Old Hickory Lake (Lake #3)

Dear Mr. Hunt:

The construction of Old Hickory Lake (Lake #3) has been
completed, except for some shoreline work. The completed
construction was done in substantial conformity with the
approved plans and specifications as prepared by Ragon
Engineering Company.

Yours truly,

)James H.Ragon, P. E.

JHR/ct

Enc.

cc: Mr. Edmond B. O'Neill
Regional Engineer

S & W Construction Company
Memphis, Tennessee



ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

CJA1DLWOOD LKES MRWJ1ECT

Contractor S & W Construction Company Project OL) HICKORY DAM

Report to S & W Construction Company (2) Date April 16, 1976

Lab. No. 30124

_ Test No. 1 2 3 __

Density of Sand
(lbs./cu. ft.) 98.0 98.0 98.0 98.0

W igt. of Jar-& Sa'nd
(before test) 7.70 7.59 7.67 7.71

Wgt. of Jar & Sand
(after test) 4.04 3.95 3.98 -4.27 _

Wgt. of Sand
in Hole & Funnel 3.66 3.64 3.69 3.44 .. _

Wgt. of Sand
in Funnel 1.68 1.68 1.68 1.68 _

Wgt. o; Sand
in Hole 1.98 1.96 2. 01 1.76

Vokflne Cf Hole
(cu. ft.) .0202 .0200 .0205 .01796

Wgt. of Wet
Soil 2.74 2.83 2.74 2.56

Wgt. of Dry
Soil 1 2.36 2.47 2.38 2.20

Wgt. of Water .38 .36 .36 .36
Moisture Content

(% of Dry Wgt.) 16.1 14.6 15.1 16.4
Density, Dry Soil

(lbs./cu. ft.) 116.8 123.5 116.1 122.5

% Required Density 101.9 107.8 101.3 106.9

Required Density
(lbs./cu. ft.) 114.6 114.6 114.6 114.6

Optimum Moisture
(% of Dry Wgt.) 11.5 11.5 11.5 11.5

Stone, % by Wgt.

Location of Tests

1 In Center f Dam 160' W.--About 3' of Fill
2 In center of Dam 260' W.--About 3' of Fill
3 300' W. and 30' N. of Center of Dam--About 3' of Fill
4 In Center of Dam 440' W.--About 3' of Fill

LUJ>. .,4

40 OLD HICKORY CO JACKSON,
100111 8.7274



ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL
CANLDIJ'WOOD LAKES PIWJECT

Contractor S & W Construction Co. Project OLD HICKORY DAM

Report to S & W Construction Co. (2) Date April 20, 1976

Lab. No. 30164

Test No. 1 2 3 1 4 T
Density of Sand

(Ibs./cu. ft.) 98.0 98.0 98.0 98.0

Wgt. of Jar & Sand .. .
(oefore test) 7.69 7.58 7.70 7.79

Wgt. of Jar & Sand t(after tast) 3.50 3.53 3.50 3.80 I
Wgt. of Sandin Hole & Funnel 4. 19 4,.05 4. 20 3.99 '

Wgt. of Sand . . .. "

in Funnel 1.98 1.98 1.96 1.98Wgt. of Sa d 2 
2.01

in Hole .21 2.07 2.22 2.01

Volume cf Hole -

(Cu. ft.) .0226 .0211 .0227 .0205 "

Wgt. of Wet " _
Soil 2.90 2.76 2.85 -- 2.79 _

Wgt. of Dry
Soil 2.54 2.34 2. 4 0 2.38

Wgt. of Water .36 .42 .45 .41 1
Moisture rontent

(% of Dry Wgt.) 14.2 17.9 18.8 17.2 _

Density, Dry Soil
(Ibs./cu. ft.) 112.4 110.9 105.7 116.1

% Required Density 98.1 96.8 92.2 101.3 _

Required Density
(lbs./c.. ft.) 114.6 114.6 114.6 114.6

Optimum ,Voisture
(% of Dry Wgt.) 11.5 11.5 11.5 11.5

Stone, % by Wgt.

Location of Tests

1 220' W. and 40' S. from Center of l)wa--About 6' of Fill
2 250' W. and 40' N. from Center of Dam--6' of Fill
3 350' W., In Center of Dam--About 7' of Fill
4 450' W.and 55' N. from Center of Dam--6' of Fill

40 OLD HICKORY COVE JACKSON, TENNESSEE 38301
i901 1 668-7274



ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL
CANDWWVOOD ldJM PRW1

ContractorS & V Construction Copw ProjectOL ICRDA

Report to S & V Construction (2)1 flagon Eniern Date :'y2 9'

30284
Lab. No. ________________

_____ t TtNo. 4 __ ____

Density of Sand
(lbs./cu. ft.) 9.0 98.0 98.0 98.0

Wgt. of Jar & Sand
(before test) 7.i u 7 -13 /77IL

Wgt. of Jar & Sand
(after tast) ____ 3.96 4.07 4.01 3.82

Wgt. o Sand _____ _---

in Hole &Funnel 3.90 3.7d6 3.86 4.04
Wgt. of Sand

in Funnel ______ 1.98 1.98 1.98 1.98 _ ____

Wgt. of' Sand
in Hole __ ___ 1.-2 - 1.78 1 _i( 2.o6 -___

Volume cf Hole
(cu. ft.) .01)6 .0182 .0192 .0210ig

Wgt. of Wet
Soil -2.43 2.26 ---- 2.89 3.03

Wgt. of Dry
Soil _ __ 1.93 1.82 __ 2.59 2.72

Wgt._of Water __ .-50 .44 .30 .31
Moisture Content

(% ofDry Wgt. _5. _ 24.2 11.6 _ 11.4
Density, Dry Soil

%_Required Density 86.0 _87.3 _ 112.0 107.5 __

Required Density
(lbs./cu. ft.) 1114.6 n 14.6 120.5 _120.5

Optimum Moisture
(% of Dry Wgt.) __.Z5 Ai2 12-_

Stone, % by Wgt.

Location of Tests

1 4410 V in center of Dma-i?' of fill
2 3.00 W, 25' S. of Center of Dam-110 of fill
3 2410 W, 35' X. of Center of Dam-151 of fill
4 1.00 W, 25@ So of Center of Dau-181 of fill

40 OLD HICKORY COVE JACKSON. TENNESSEE 3&101
19011666-7274
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ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

S & W Construction Co. CANDEIW0OD LAKES - OLD HIICKORY DAM
Contractor Project

S & W Conatruction(2); flagon Engineering July 6, 1976
Report to Date_____

30871
Lab. No.

Test No. 3 4 2
Density of Sand 98.0 98.0 98.0 98.0

(lbs./ci. ft.)
Wgt. of Jar & Sand 7.84 7-60 7.92 7.82

(before test)

Wgt. of Jar & SanJ 4.04 4.03 4.23 4.26
(after tast)

Wgt of Sand 3.80 3.77 3.69 3.56
in Hole & Funnel

Wgt. of Sand 1.83 1.83 1.83 1.83
in Funnel

Wgt of Sand 1.97 1.94 1.86 1.73
in Hole

Volue Cf Hole .0201 .01979 .01897 .01765
(cu. ft.)

Wgt of Wet
Soil 2.53 2.68 2-54 2.34

Wgt. of DrySoil 2.06 2.31 2.12 2.04
Soil

Wgt. of Water .47 .37 .42 .30

Moisture Content
(% of Dry Wgt.) 22.8 16.01 19.8 14.7

Density, Dry Soil
(lbs./cu. ft.) 102.5 116.7 111.8 115.6

% Required Density 89.4 101.8 97.5 100.9

Required Density
(lbs./cu. ft.) 114.6 114.6 114.6 114.6

Optimum Moisture
(% of Dry Wgt) 11.5 11.5 11.5 11.5

Stone, % by Wgt.

Location of Tests

1 At Sta. 2+00 18' S. off Center of Dam--6' Below Grade
2 At Sta. 2+00 15' N. off Center of Dam--8' lelow Grade
3 At Sta. 2+90 In Center of ba--6' Below Urade

4 At Sta. 3+50 34' N. off Center of Daa-9' Below Grade

CO S hU2 ,'13, ItNC.
I., ',

,0 301
40 OLD HICKORY COVE JACKSON, T ,SSE6I 3

1901) 668-7274 / I , ' .



CL-
ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

Contractor S &S ck (;onatyetion Co. Project C;""'V :: J.A!2: - f Vi.D IC.Y.J]

Report to z & W Cozistruction(2); TPo ,on T ~nrert; Date_________ : _ __

Lab. No.

Test No. " - ______ 5 t,

Density of Sand .0 , 0
(lbs.Icu. ft.) - ""

Wgt. of Jar & Sand ".
(before test)

Wgt. of Jar & Sand L ,
(after tast) -

Wgt. of Sand jN - 3.77 .. 56
in Hole & Funnel 3.16

Wgt. of Sand ..... ; :." *', .
in Funnel . -" " °  

- _ "' _ " " _ 
"

_

Wgt. of Sand *-

in Hole _" "

Volume cf Hole .
(cu. ft.) _ "______

Wgt. of Wet N :4,.
Soil . .-- ,

Wgt. of Dry - .. - , '..

Soil . . ',

Wgt._of Water 4"_•__7 •57_.,__•
M~oistiure Content ",

(% of Dry Wgt.) 16.01 S j.[; ____.___

Density, Dry Soil " -.

(lbs./cu. ft.) _2).7

%Required Density ) '"

Required Density
(Ibs./CU. ft.) .G ;

Optimum Moisture
(%ofDryWgt. . .i - _

Stone, % by Wgt.. _ _ __.. ....

Location of Tests

) L L: *:- */10 i,
" !  

.• o . ; . . i L y.;__ j;O cY;,dA;

* ,+ :.-,L '. 3) 3'& °  
... .;. , , . ,!,UL q ; ,. iv~ o ; ;

40 OLD HICKORY COVE JACKSON, TENNESSEE 38301
1901) 668-7274



ANALYSES OF MOISTURE DENSITY TEST OF COMPACrED FILL

Contractor S 01'14L'of-victip.il Project Orl>i.,n' IA!

Report to V om rmc I i ."an; o0 .1 i~~~~ Date__________

Lab. No../

__ Test No. _ _ _ __ _

Diensity of -Sand
(lbs./cui. ft.) ,

Wgt. of Jar & Sand
(before test)

Wgt. of Jar & Sand
(after tast) .

Wgt. of Sand
in Hole & Funnel .~

Wgt. of Sand
in Funnel .. .

Wgt. of Sand
in Hole ..

Volume cf Hole
(cu. ft.). .. £

Wgt. of Wet
Soil*.:.

Wgt. of Dry
Soil Ii ________________

Wgt. of Water*--

Moisture Content
(% of Dry Wgt.Q~_____ ____

Density, Dry Soil
(Ibs./cu. It.) ____ . - - - _____

% Required Density______

Required Density
(lbs./cu. ft.)

Optimum Moisture
(% of Dry Wgt.Q~---_______

Stone, % by Wgt. ____ _____ ______ _____

Location of Tests

* ... 4,rX 101 N.--SO i~elow 1ie

40 OLD HJCKORY COVE JACKSON, TENNESSEE 3=31
a 19011668-7274



GVL
ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

Contractor S & W Construction Company Project C',. !1,'0O1) I'MalOJe D IIICFJ j, D;i[)

Report to S & V Construction; flagon Engineering Date ';JI 1976

Lab. No. 30909

Test No. 1 2 3 4
Density of Sand

(lbs./ci. ft.) ..- 9:.0 98.0 98.0

Wgt. of Jar & Sand 9
(before test) iA 7. A' 7* t 7.67

Wgt. of Jar &-Sand
(after test) 3-77 4. 0.P ,.03 4.24

Wgt. of Sand
in Hole & Funrel 4.17 3.81 3.86 3.63

Wgt. of Sand
in Funnel 1•83 1.83 1.83 1-83

Wgt. of Sand
in Hole 1. 2..-

Volufthe cf Hole
(cu. ft.) _)__.023()_02 0207_.

Wgt. of Wet
Soil 3.27 2.75 2.86 2.57

Wgt. of Dry
Soil 2.95 2.45 2.55 2.29

Wgt. of Water 3 .2 .30 .31 .28

Moisture Content
(% of Dry Wgt.) 10.8 12.2 12.2 12.2

Density, Dry Soil
(lbs./cu. ft.) 123.- 121.3 123.2 124.5 

% Required Density 102.1, 100.7 10.2 103.5 _

Required Density
(lbs./cu. ft.)_______ 120.5 120.5 120. ,

Optimum Moisture
(% of Dry Wgt) 11.2 11.2 11.2 11.2

Stone, % by Wgt.

Location of Tests , ; "

1 Sta. 2+00 18' S.--60 Below Grade '""'

2 Sta. 4+50 20' S.--12', . . r I
3 Sta. 5+10 251 N.-120 IbeLov Grade
4 '6ta. 6+00 10' N.-8 Below Grade ,

, ' o,

40 OLD HICKORY COVE JACKSON, TENNESSEE 39301
1901) 6687214



ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

S & W Constr-ction Co. CPrJ.je .. 'O0) I.AJ'1S - 011 IIIC.LGLY DAMContractor Project

Report to 6 & 1; Cons-truction(2); lhagoti Erginceriiig Date 12, 1976

--0o')lj 7
Lab. No.

est No. 2

Density of Sand
(lbs./cJ. ft.) 9*. 0 9t.O 0

Wgt. of Jar & Sand
(before test) ) 7. 92

Wgt. of Jar & Sand 13
(after tast) : •i.15 4.13 4.1

Wgt. of Sand
in Hole & Funnel . 3.7 ,  5.79

Wgt. of Sand
in Funnel " ..3 I., 3 l.i3

Wgt. of Sand
in Hole . ' l . 1

Volume of Hole
(cu. ft.) . .... , .:

Wgt. of Wet "7 "
Soil f. ...

Wgt. of Dry0
Soil ":" ' .. 29 2.2- 2 •',

Wgt. of Water .2-2.

Moisture Content 1
(% of Dry Wgt.) 12. 2

Density, Dry Soil
(lbs./cu. ft.) ,L').) 111.7 1Th.4 .)7.

% Required Density J). ,

Required Density(lbs./cu. ft.) ,'• , , . , .1i ..

Optimum Moisture(% of Dry Wgt.) 1. '1 . /.

Stone, % by Wgt.

Location of Tests

;, tta. 3.--W 3't .,. o ' ':c t, , .v o' ',. , ,

).., ..t,&. i+30 2:j' b. o1. " 0 i. - e clow urw;e
h 1ZAt A. 5+40 hii Center of Du.-'ielow Limdc EW ADRS

C ' I ' S TRCT7" "(z 'ino 1,11

40 OLD HICKORY COVE JACKSON, TENNESS. J ' '-i / ". U23-
19011 -74

wffiwk-m



ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

Contractor S & W Construction . Project CDLEWOD LAKES - OLD HICKORLY DA

Report to S & W Constructlon(2)l Ragon Dagineerng Date July 12, 1976

Lab. No._30947

Test No. 1 - 2 4

Density of Sand
(lbs./cJ. ft.) 98.0 98.0 98.0 98.0

Wgt. of Jar & Sand
(before test) 7.81 7.99 7.87 7.92

Wgt. of Jar & Sand
(after test) _ 3.83 4.15 4.13 _ 4113

Wgt. of Sand
in Hole & Funnel 3.98 3.84 3.74 3.79

Wgt. of Sand
in Funnel 1.83 1.83 1.83 1.83

Wgt. of Sand
in Hole 2.15 2.01 1.91 1.96

Volahe cf Hole
(cu. ft.) .0219 .0205 .0195 .0200

Wgt. of Wet
Soil 2.72 2.57 2.4,9 2.44

Wgt. of Dry
Soil 2.42 2.29 2.23 2.14

Wgt. of Water .30 .28 .26 30
Moisture Content

(% of Dry Wgt.) 12.4 12.2 11.7 14.0
Density, Dry Soil

(lbs/cu. ft.) 110.5 111.7 114,4 107.0

% Required Density 96.4 97.5 99.4 93.4
Required Density(Ibs./cu. ft.) ____114.6 114o6 115.1 114.6

Optimum Moisture
(% of Dry Wgt.) 11.5 11.5 14.6 11.5

Stone, % by Wgt.

Location of Tests

1 At Sta. 3+30 5' S. off Center of Dam--81 Bolov Grade
2 At Sta, 4+20 351 N. off Center of ].am-91 lielow Grade
3 At SI.. 4+30 250 S. off Center of Dam--9 Blw Grad*
4 At Sts. 340 In Center of Dmi--9* belw Grade

40 OLD HICKORY COVE JACKSON, TENNESSEE 38301
19011 O -7274 ' '



CM.-
ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

Contrac orW Construction Compy Project A .,-OOD AIAS - OLD HCKORY DAX

S S & V Conatructlon(2)g Ragon Englneering Date July 14v 1976

Lab. No 3098

_ _Tet No. 1 2 3...... .. -- A
Density of Sand

(lbs/cu. ft.) 98.0 98.0 98.0 98.0 98.0
Wgt. of Jar & Sand

(before test) 7.78 7.94 7.86 7.75 7.82
Wgt. of Jar & San3

(after test) -83 4-07 4.04 3-70 3o77
Wgt. of Sand
in Hole & Funnel 3-95 3.87 3.82 4.05 1.05

Wgt. of Sand
in Funnel .83 1o83 1.83 1.83 1.83

Wgt. of Sand
in Hole 2.12 2.01 1.99 2.22 2.22

Vol.the cf Hole
(cu. ft.) _0216 .0208 .0203 .0227 .0227

Wgt. of Wet
Soil _ .81 2.85 2.73 3.06 - h18

Wgt. of Dry
Soil 2.50 2. 2.!.__ 2.69 2.72

Wgt. of Water .31 .36 .42 .37 .46
Moisture Content

(% of Dry Wgt.) 12.4 14.5 18.2 13.8 16.9
Density, Dry Soil

(lbs./cu. ft.) 115.7 119.7 113.8 118.5 119.8

% Required Density 96.0 99.3 98.9 98.9 99.
Required Density

(lbs/cu. ft.) 120.5 120.5 115.1 120.5 ... 120._
Optimum Moisture(% of Dry Wgt.) 11.2 11.2 14.6 11.2 11.2

Stone, % by Wgt.

Location of Tests

1 Ste. i+46 In Center of Dam-..5, Below Grade ,.,. " . '
2 St. 2+75 51 So off Center of Dam-5# Below Grade CLL, . ..
3 Ste. 3.98 51 N. off Center of 1)Da--51 Below Grade
4 Ste. 4+75 15' S. off Center of Dam,-1 Below Grade
5 Recheck at St.. 540 in Center of Dmm--9' Belov Grade ,

40 OLD HICKORY COVE JACKSON, TENNESSEE 36301
19011 OW7274



ANALYSES OF MOISTURE DENSITY TEST OF COMPACTED FILL

S &W Construction Coriliny C.NII,,;O100T) OL) ]IICILY I)XI!
Contractor COL~UYProject CN' J1~J)I!! L IC~L ~dRotractor & W Construction(2); ILagon Enginoering t:i,.' i'., 1976
Report to Date- --.

Lab. No.

Test No. I 5 _____

ybs./c.. f.j ... , 0 98. 9;. 0 98. C)

Wgt.of Jar & Sand .
(before test) i" 7;  7.911 7 86 7.7"5

Wnt. otJ:ir & Sand-- .;,ter .)". 4.07 4. 1 .70 ",.77
Wgt. of Sno I

in Hole &Fnint 3-)5 5.87 3.82 4.0 ) !, 05

Wgt. of Sand --Iin Funnel I -...)1.63 1.83 1L ..

in Hole 2. 1.)2 2.22

Volume cf Hole
(cu.' . 0' 1•vb .. .

Wqt. ofwet e
Soil 2. -1 2.85 2.73 3.o•

Wgl. o! Dry
Soil 2. '" 2.49 , 2. 2.31 2.

Wgt. of Water .31 -36 ,2 .37 .ILI
Moisture Content

(% of Dry Wgt.) 12.4 l. 18.2 13.8 16.9

Density, Lry Soil
(Ibs./cu. ft.) 115.7 119.7 113.8 118. I 19.P

% Required Density 96.0 99.3 98.9 98. (.0 9J9.4,
Required L'.IW.Iy(Ibs./cu. It.) .:' . :;. ,!t . _ ..

Optimum Moisture
(% of Dry Wgt.) 11.2 .2 1 14.6 i~ I.'"

Stone, % oy Wgt.

Location of Tests .:' '" '-
1 .a i-I'hG IT C,3t,, r ,,f Orn,- - ' :'.', 'v,,', ,':.,;. ' ;;:::! ' i  . . " - .. ' "1 ;

2 ota. 2".; ' " .. . ... , _ . v l ,'

3 Sta. 3+9a 51 N. off Center ol beoiow Ur' ' . ..

4 Sta. 4+75 15' S. off Center of rnm--5' Below Grade ".;.....
5 lecheck at Sta. 5+40 in Center of Dwa--9' Below Grade , I, i..t ..J-- 3 L

Pi ; ,23-2CG2

40 OLD HICKORY COVE JACKSON, TENNESSEE 38301
19011668-7274

,I



Cor.aricto tk~ lL SIihY Prc.juct .. A.'IL"'~1AX~(i )II(~jL ~~

Reprt'.0 & W (ollsI'lvuc I.&i (I oi -J Dic..jI I I, i076

- .; ~Lab. No.________________

)S.i. o oj~ . 98.0 96.0

U0__ 0___ ______ 71 -4 .Z5 7.79~
Vc. of j.,r &Sdr o I i (

i. r.U!, & Fu.ncI .70 ).GC 3.d)___

in Fur.:.u1.3 1
__ __ __ C).-~ a3. ----

Wgi i ~r. . 67 L,-__.'_

*19 1 .()1890 9 - 0 0

M I.d. of IJI
Soh ~ ~ ~ ~ ~ ~ ~ 2 It _______ 2'3 .5 .70 ____

Wr i o. Dry I

of.5 .31 .1 .39

o;~y Dry V.1 _____ 2 1(0.9 16.9 _________

Dc~ns/c. Dr IIc.' I 2.

~~ 97.2 LO0 f- - I

-I .

6L". '+5k)% 51GI _______ --ie,01 j' 6'I

SL". ), 51 ' off (2eii ci' of 1Jiu,i--2' be'low Gr.ade
5 ~ 4+50, .- leti- of Dw--21 Below (.rade 4z Qr DD~

sta. 5+5u), III cejiter uf dwi--2' below Graide Q. * ~ .~

con S IUCfU' :Yr ~1

40 L~ CKGY CVEpfl0;,11 423-2062
40 OD HIKORYCOVEJACKSON, TENNES5LEi 3as30I



SOUTHERN STATES PROJ. NO. N:zO /4L-,'Z/ / . 3)
INDUSTRIES LOCATON Z:f- 4k ' / /" "

Representing Gorman-Rupp DATE 4 .'/9 ' -

MEMPHIS, TENN.
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d. Comput,2 the available fl.ood storugu at F.

V =~ V t-lV

c. l'oIlow Ltcp.; 1. tnrough 5or trc procedure givcn u-.dcr ptrn-
Cil)&A.. L.1ylWiy correCtion:.; 17or two rtage L~rcturea

'V~~~~~~ p- 14/~A' Co___S-I~

Ve - --_ _ . ~ i 'V~It

V . 2. 4 C

M =V7 C faV/

ai. Seltan rclevtio of1w~ emagecy illat cr tis L

b. Read~te tota avcraJge at& Bte from the rtaat .Z curve..

c. Cornpu.tQ the~ avi al floodwa orrge at Z
ViJV, = V~V. - V /.

d. j Obtain 4C OLO ~ cAJCg StZ

-j.-

-r-L -- I-i_ _

2-7
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ritSERVOIR FLOOD ROUTING CHfARTS,
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d. Compute the available flood atorage at Eh
0 sGt Vth - Vuf

c. Follow steps I through 5 of the procedure given under prin-,
cipal spillwuy corrections for two stage structures

4. Principal Spil ay System Calculations:

_e_ 9K, -5" f t Z so _ - 0.
V 13- AX __ AF Care _ S o . V__, + Vo_/V_ 0-3o7

V ;sY/e,'- %l 42.4 cf. /Vd .p ...

a. Select an elevation of emergency spillwvay crest, E*

b. Read the total storage at E from the stage-storage curve,
this is V e

c. Compute the available flood storage at EV =Ve. V f e
sp t uf

d. Obtain principal spillway discharge at Eel this is

e. Compute the average high stage release rate, this is Q,

f. Follow the procedure given for single stage structures., or
steps 6 through 10 for two stage structures, principal
spillway corrections

g. Compute the principal spillway correction
• Vo, .v.px / v s z - o, 3o - o 7 - _

h. Obtain from the emergency spilIvay layout data

(1) Entrance Length, L

(2) Profile case

(3) Entrance slope, S0
(4) Side slopes, z

5. Routing: / = AWC , y.i. 3 4xm "//

1 2 3 4 56 7 8 91 _A. __._'

E w v tw v V V w/V, /Q % e Hp V
ft AF- AF cfs cfs ft ft

- - - I r,

0 A --," ~ .- ~ ________ .. '....-- -- "- .7I' /, .,"2 0.547 "j.7",, -.,,r T _."_ c.,. *.-.

--
-- - - _.. ...... .... ... ... Z .. ... ..-,,

" -- - - I I I II I l • I I I / ..
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d. Compute the available flood atoroae at E

V = Vth - V uf

c. Follow 6Lcp:'; 1 tnrough 5 of the procedure given ur.der -
cIpa.l ipillwujy corrections for two atagc structuresz

*$ . PrI ; i ptl Zh 11 g, L ..:tvn Cai.c' ntionn c:

66 5 , f" t' z = _ L - V/. .__.14_

V t /3 1 A;-' Care _ __ % V /V€ + V.i V p /x

Vr 0 3, S Yl '"AF -q 2, 4 .e. 0*V.

-I 7 cC' c / = i VO/V, 1  0 Z !

a. Select an elevation of emergency pillway crest, a

b. Read the total storage at E from the stage-&torbe curve,
this i& V e

c. Computu the available flood storage at E
V = V
sp Vie " uf

d. Obtain principal spillway discharge at t *is IG

e. Compute t~ie averuie hig,. stae release rate, this i1

f. Follow the proccu;-e givern for Angle stage structures, or
stepG 6 throuc, 1. :or two Gtage structurea, ;rnci !

spillway correctionz;

g. Co.pute ... . , spillway correction

V/V:= v /V - 0 1A 0-

h. Obtsr. Afroa. ire -..crgecy ,pil -w.y l-ayout s---a

'I) -ZatruncC Lea~th, L 4

Entrance slope, S0

Si c slopes, z

I.,-

I ,C /__,

2-7
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. . . . . . . . . - . _

d. Compute the available flood storage at Eh

V sI " Vth " uf

e. Follow steps 1 through 5 of the procedure given under prin-
cipal spillway corrections for two stage structures

4. Principal Spillway System Calculations:

E . -,5" z -__ L ft VP -' '.3o'/e SP A
V e _,X __A Case s o  - VD/VI + V 1/V - 3. 07
V - /a AF- 4.2., c V V ., '-A..

cf6 %/-i a VlV

a. Select an elevation of emergency splllway crest, E

ke

b. Read the total storage at Ee from the stage-storage curve,
this is Vte

c. Compute the available flood storage at E

Vsp I Vte Vuf

d. Obtain principal spillway discharge at Ee, this is 'h

e. Compute the average high stage release rate, this is Qn

f. Follow the procedure given for single stage structures, or
steps 6 through 10 for two stage structures, principal
spillway corrections

g. Compute the principal spillway correction

V op/ z .- vr 1v z. .  - Vsp- o . 330 - o. 3?, -7 7

h. Obtain from the emergency spillway layout data

(1) Entrance Length, L

(2) Profile case

(3) Entrance slope, S0
(4) Side slopes, z

5. Routing: / Y 3X,4 #11/.'

1 21 3 4 5 6 7 8 19 1l . 12

E V V V/V V'/ H
w tw sw swVI IswVI vlv1QI Q p e/ b v
f- AF cfs cfs ft ft.

2; ,V,~ -!- 7, e. -7

/ 2-7
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KtSERVOIR FLOOD ROUTING CHARTS.
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do Compute the available flood storage at E-h  k/

v CA. vth- Vf
e. Follow steps 1 through 5 of the procedure given under prin-clpa. spillvay corrections for two stage structures

r. rincipnl Spillvay Sytem Calculations:

" Came __. v_
toe " //.4 %//A1Pe : 0 . .. V + Vo/V 1  - O

Qph ~~ 7 f Q/j-r0 2 4 VO,, 0,0

at Select an elevation of emergency spillv y crest, E

be Read the total storage at E from the stage-storage curve,
this is Vte

c. Compute the available flood storage at E

ys p , Vte . Vuf

do Obtain principal spillway discharge at EeD this is Ih
e. Compute the average high stage release rate, this Is %
f. Follow the procedure given for single stage structures, or

steps 6 through 10 for two stage structures, principal
spillway corrections

g. Compute the principal spillvay correction

Vop/VI W V IP/V1 - I

h. Obtain from the emergency spillway layout data

(1) Entrance Length, L

(2) Profile case

(3) Entrance slope, S0

(4) Side slopes, z

5. Routing:

11 2 3 4 56 7 81 9 10 114~j12
V v tw V,, VJV1V V;,/v 1  %/QI% H R Q/b b v F

ft AF AF . cfs cfs ft ft r

k2-
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NON-FEDERAL DAM INSPECTION REVIEW BOARD
PO BOX 1070

NASHVILLE, TENNESSEE 37202

Commander, Nashville District
US Army, Corps of Engineers
PO Box 1070
Nashville, TN 37202

1. The Interagency Review Board, appointed by the Commander on 19 June 1981,
presents the following recommendations after meeting on 9 July 1981 to consider
the Phase I investigation report on Spring Lake Dam and Old Hickory Dam

inspected by the Tennessee Department of Conservation.

2. The second paragraph of Section 3.2.1 of Old Hickory Dam should describe, in
more detail, the muddy conditions that exist on the lower 1/2 to 2/3 of the

downstream slope and the possible causes for this condition.

3. The first conclusion in Section 3.6.1 should be changed to include what the

consequences will be to Old Hickory and Spring Lake Dams should Chancellor and
Son Dam fail during the 1/2 PfF.

4. Some of the possible causes of the mud pockets should be Included in the
second conclusion of Section 3.6.1.

5. Under part a. of the recommendations, item 1 should indicate that the

embankment soils are to be checked for dispersive properties.

6. Item 2 of part a. of the recommendations should be eliminated.

7. T e condition classification for both dams shou changed from

"Sig i ficantly defi ient . to "deficient."

Chief, Design BranchV sign Engineer
et Chairman Alternate, Soil Conservation Service

R BERT A. HUNT THOMAS N. PORTER
Director, Division of Water Hydraulic Engineer

Resources Alternate, Hydrology and Hydraulics
State of Tennessee Branch

;Y -&6

L. . LOCKETT TIMOTHY MCTtESKEY
Structural Engineer Chief, Instrumentation and Inspection

Alternate, Design Branch Section
Alternate, Geotechnical Branch
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